Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.011 Å; R factor = 0.042; wR factor = 0.099; data-to-parameter ratio = 16.5. metal-organic compounds m1460 Strasser et al.
The title compound, [WCl 2 (C 9 H 10 N 2 S 2 )(CO) 3 ], is a heptacoordinate tungsten(II) complex with a capped-octahedral coordination sphere in which one CO ligand caps a face formed by a chloro ligand and the two other carbonyls. The chloro ligands are mutually trans positioned at an angle of 156.98 (7) . The chelating bis(4-methyl-1,3-thiazol-2-yl)methane ligand coordinates with the imine N atoms. In the crystal, molecules are linked into chains parallel to [201] by weak C-HÁ Á ÁO contacts between the CH 2 group of the bis(4methylthiazol-2-yl)methane ligand and the O atom of the capping CO group.
Related literature
For related compounds, see: Baker et al. (1986) ; Moss & Smith (1983) ; Stiddard (1962) ; Szymanska-Buzar (1989) ; Tripathi et al. (1976) . For related structures, see: Baker et al. (1996 Baker et al. ( , 2000 ; Drew et al. (1988 Drew et al. ( , 1995 ; Hillhouse et al. (1982) ; Shiu et al. (1990) . For the isolation of the title compound, see: Strasser et al. (2009) .
Experimental
Crystal data [WCl 2 (C 9 H 10 N 2 S 2 )(CO) 3 ] M r = 549.10 Monoclinic, P2 1 =c a = 8.6876 (17) Table 1 Hydrogen-bond geometry (Å , ).
Data collection: SMART (Bruker, 2002) ; cell refinement: SAINT (Bruker, 2003) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: X-SEED (Barbour, 2001; Atwood & Barbour, 2003) ; software used to prepare material for publication: X-SEED.
[Bis(4-methyl-1,3-thiazol-2-yl-N)methane]tricarbonyldichloridotungsten (II) C. E. Strasser, S. Cronje and H. G. Raubenheimer
Comment
Heptacoordinate W(II) complexes are common due to the 18-electron configuration at the metal centre. The title compound, shown in Fig. 1 , was obtained through unclear side reactions which involve the formation of bis(4-methyl-1,3-thiazol-2-yl)methane from the anionic (4-methyl-1,3-thiazol-2-yl)carbonyl or activated (4-methyl-1,3-thiazol-2-yl)(trichloromethoxycarbonyl)methylene ligands as well as concomitant oxidation of W(0) to W(II).
Complexes of the type [WX 2 (CO) 3 (L) 2 ] (X = Cl, Br or I; L = N-donor ligand) have been synthesized by photochemical reaction of e.g. [W(CO) 6 ], CCl 4 and 2,2'-bipyridine (bipy) to yield [WCl 2 (CO) 3 (bipy)] (Szymanska-Buzar, 1989), oxidation of [W(CO) 4 (L) 2 ] (Stiddard et al., 1962) or [W(CO) 3 (CH 3 CN) 3 ] (Baker et al., 1986) with bromine or iodine or reaction of [WX 3 (CO) 4 ] -(X = Br or I) with bipy (Moss & Smith, 1983) . This is the first structural determination of a [WX 2 (CO) 3 (L) 2 ]-type complex with chloro ligands. Such complexes (X = Cl) with monodentate L = nitriles (Baker et al., 1986) and L = alkylamines (Tripathi et al., 1976) were reported to be highly unstable. It is therefore surprising that for the present compound no decomposition, e.g. decarbonylation (Shiu et al., 1990) was encountered when crystals were briefly exposed to oxygen, room temperature and light during set-up of the X-ray diffraction experiment. The chelating bis(4-methylthiazol-2-yl)methane ligand may exert additional stabilizing properties when compared to the ligands used in the literature.
Crystal and molecular structures of seven-coordinate complexes of the type [WX 2 (CO) 3 (RCN) 2 ] (RCN is an organic nitrile) have been reported by Baker et al. (1986 Baker et al. ( , 1996 Baker et al. ( , 2000 and Drew et al. (1988 Drew et al. ( , 1995 . The W-N bond distances in these nitrile complexes are shorter than those found in the title compound while other geometrical parameters are similar. The nitrile complexes also exhibit capped-octahedral geometry with trans-disposed iodo ligands. They possess a mirror plane that bisects the molecule while in the title compound the whole molecule is asymmetric; the position of the carbonyl ligands with respect to the bidentate bis(thiazolyl)methane is incompatible with C s symmetry. Hillhouse et al. (1982) report coordination of a tetraarylphosphazide (PhNNNPPh 3 ) to a dibromotricarbonyltungsten fragment which is different from the title compound and the structures mentioned here in that it contains a set of cis-bromo ligands, possibly caused by the smaller bite angle of the tetraarylphosphazide (N-W-N angle of 56.7 (2)° as opposed to the N1-W1-N2 angle measuring 83.3 (2)° in the title compound). Finally, a geometrically very similar complex to the one reported here but utilizing a bis(azolyl)methane ligand was prepared by Shiu et al., (1990) 
The significantly longer W1-Cl2 bond (2.528 (2)Å) in the title compound is adjacent to the capping CO ligand while the W1-Cl1 bond is undisturbed by a capping ligand and measures 2.4708 (17) (Strasser et al., 2009 ). Decomposition concomitant with development of a green colour was noticed; the reaction mixture was chromatographed on Florisil at 243 K using CH 2 Cl 2 /acetonitrile mixtures and an yellow fraction was obtained containing the title compound which was crystallized from CH 2 Cl 2 /pentane at 253 K.
Refinement
All H atoms were positioned geometrically (C-H = 0.95Å, 0.99Å and 0.98Å for CH, CH 2 and CH 3 groups, respectively) and constrained to ride on their parent atoms; U iso (H) values were set at 1.2U eq (C) for CH-and CH 2 -groups and 1.5U eq (C)
for CH 3 -groups.
The maximum residual electron density of 3.92 e×Å -3 is located 0.79Å near W1. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (2) C12-H12 0.9500 S1-C11 1.708 (7) C13-C14 1.484 (11) S1-C12 1.710 (8) C14-H14A 0.9800 O1-C1 1.145 (10) C14-H14B 0.9800 N1-C11 1.310 (9) C14-H14C 0.9800 N1-C13 1.405 (10) C22-C23 1.340 (11) S2-C21 1.698 (7) C22-H22 0.9500 S2-C22 1.720 (9) C23-C24 1.493 (11) 
